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ABSTRACT
Glucose detection in yeast occurs via a cAMP signaling pathway that is similar to 
that of other signaling pathways in humans.  The presence of glucose in the environment 
ultimately represses, as a result of cAMP signaling, the transcription of the gene fbp1.  
Adenylate cyclase is known to convert ATP to cAMP, and is thus a central protein in the 
propagation of the signal.  Mutant forms of the adenylate cyclase gene (git2) have been 
found by the inability for the organism to repress fbp1 transcription in the presence of 
glucose.  In this study, two questions were under investigation.  The first was focused on 
the ability of the mutations to affect the dimerization of the catalytic domain.  The second 
investigated multiple protein- protein interactions in the leucine rich-repeat (LRR) domain 
of adenylate cyclase.  Both domains contain mutations that confer an activation defect, 
and they are thus are thought to have a relationship.
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G-protein Signaling
G-proteins are necessary for the creation of an intracellular signal from an 
extracellular stimulus.  In eukaryotic, unicellular organisms, G-proteins are involved in 
crucial functions like sensing food and sexual partners in the environment.  In humans, 
G-protein pathways are similarly important and mutations in G-proteins have been linked 
to tumors and human diseases.  Additionally, G-protein pathways are of particular 
interest to pharmaceutical companies because of their ability to affect downstream 
effectors.  Further, fungal pathogens use G-protein pathways to control processes 
involved in virulence.  An understanding of G-proteins helps in the understanding of 
many human processes and can make it possible to combat many kinds of human disease. 
(3)
G-proteins are often coupled with a G-protein coupled receptor (GPCR) which is 
a transmembrane protein that binds an extracellular ligand.  The G-protein itself is a 
heterotrimeric protein, with a G, G, and G subunit.  The G and G subunits often 
remain bound together in a G dimer, even after the G leaves.  The G subunit is 
bound in its inactive state to GDP.  The binding of the ligand to the GPCR changes the 
conformation of the G and the G loses its affinity for the GDP and binds the more 
prevalent GTP instead.  This change causes dissociation of the G from the G, and, 
depending on the system, one or both of the subunits are involved in propagating the 
signal by activating a downstream effector. (3)
The study of G-proteins is made easier by genetic manipulation of the pathway.  It 
can be determined what a protein does, by what a loss of that protein (or the gene that 
transcribes it) does to the pathway.  Because of this, yeast has become the model for 
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many G-protein studies.  Saccharomyces cerevisiae is a common model system for G-
protein studies because of the ease with which its genome can be manipulated, the 
relative ease in growing the cells, and the increased availability to technology.  For all 
these reasons, Schizosaccharomyces pombe is also a common model system, though S. 
pombe has the added advantage of having more G-protein homology to human G-protein 
pathways than S. cerevisiae.
S. pombe glucose/cAMP pathway
In S. pombe, glucose is sensed by a GPCR (Git3) and this causes a change in the 
adjoining G (Gpa2).  The result is a G signal that eventually activates adenylate 
cyclase (AC, Git2).  AC then converts ATP to cAMP, which continues the signal within 
the cell.  The final result of the pathway is to repress the transcription of the fructose-1, 6-
bisphosphatase gene (fbp1), and allow the cell to utilize the glucose that is in the 
environment as food.  
fbp1 transcription is repressed through the action of nine genes that have been 
identified as necessary in the transmittance of the G-protein glucose detection signal in 
Schizosaccharomyces pombe.   The final result of the signaling is the activation of protein 
kinase A (PKA) by cAMP, and the subsequent repression of fbp1.  Seven of these genes 
are necessary to activate adenylate cyclase through an upstream pathway.  The remaining 
two encode adenylate cyclase itself and the catalytic subunit of PKA. (4) Repression of 
fbp1 restricts the carbon source of the organism to glucose in times when glucose is 
present in the environment. 
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Adenylate Cyclase
Adenylate cyclase (AC) is a central protein in the S. pombe glucose/cAMP 
pathway.  Many genes are involved in the activation of AC, and mutations in these 
proteins, or in AC itself, lead to constitutive transcription of fbp1.  These mutations, 
called “git” mutations for their glucose insensitive transcription, have left the cell unable 
to repress its fbp1 transcription in the presence of glucose.  git mutations have been 
discovered in multiple domains of AC, leading us to believe that multiple domains of the 
protein are important in the transduction of the fbp1 signal pathway.  
Two classes of mutations were found in the protein.  One type of mutation 
showed a defect in AC activity in vitro, while the other did not.  It is thought that the 
other type of mutation is involved in activation in vivo.  These activation mutations were 
found in two domains of the protein, the leucine rich repeat (LRR) and the catalytic 
domain, where the ATP is converted to cAMP. (1) It was found that mutant alleles of 
each kind of mutation are present in the catalytic domain, and diploid cells containing a 
mutant allele of each class were able to show intragenic complementation, leading to the 
assumption that AC works as a multimer. (5)  
The activation mutations found to be located in the leucine rich repeat domain are 
thought to affect protein interactions.  The LRR is similar to other protein domains that 
have been found to be protein-binding domains.  In AC, it is unknown what binds to this 
domain.
Two-Hybrid Screens
The principle behind two-hybrid screens is that interacting proteins will create a 
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signal that can be easily identified, and that the signal is created only when there is an 
interaction between the specific proteins, or protein segments, in question.  To do this, 
two plasmids with specific characteristics are used: pACTII, and pASII. The pASII is 
called a bait plasmid, and the pACTII is called a prey plasmid.  Specific genes, or 
portions of genes can be inserted into these plasmids using recombinant DNA 
technology.  
Plasmids are extremely helpful as a vessel to add DNA to a cell.  Plasmids are 
transcribed and replicated with all other DNA in the cell, and thus change the genotype of 
the cell in which they are present.  For example, the bait plasmid contains a gene that 
gives the cell the ability to grow in the absence of tryptophan and the prey plasmids 
confer the ability to grow in the absence of leucine.  Thus, cells that contain both  these 
plasmids can be selected for by the ability for these cells to grow in media that lacks both 
leucine and tryptophan.  (1)
The genes added to the bait and prey plasmids are added to the HA site.  The 
position of the gene is such that when the plasmid is transcribed, proteins are fused to the 
gene product of interest.  For the bait plasmid, the fused protein will bind to a specific 
promotor region on the plasmid.  The prey plasmid is fused to a protein that, when 
brought into the vicinity of the same promotor region, will activate transcription of the 
gene that follows it.  Thus, only when there is an interaction between the two inserted 
gene products will the activation domain and the binding domain be near enough to the 
promotor region to initiate transcription of the following gene.  The gene that is 
transcribed under these conditions gives the cell the ability to grow on media lacking 
histidine, and transcribes lacZ.  lacZ cleaves to produce indolyl in the presence of X-gal, 
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producing a blue color that is easily identified, and also leads to the expression of -
galactosidase, which can be quantified using -gal assays.  A visual representation of the 
mechanism of a two-hybrid screen can be seen in Figure I.  Thus, the cells that contain 
both plasmids can be identified by their ability to grow on media lacking leucine and 
tryptophan, and the cells in which the two plasmid inserts interact with each other can be 
identified by their ability to grow on media lacking leucine, tryptophan and histidine (like 
SD-Leu-Trp-His). The quality of the interaction between these two plasmids can be 
determined by the -gal value, found by doing an assay, and the darkness of the blue 
color that is produced when exposed to X-gal in a filter-lift assay.  An example of a filter-
lift is seen in Figure II, a filter-lift of the catalytic domain two-hybrid screen products.
Two-hybrid screens are thus a useful way to determine protein binding partners 
because of how specific they are, and the qualitative and quantitative analysis that is 
possible.
Goal of the Project
Though multiple mutations had been found in Adenylate Cyclase, the effect of 
these mutations haa not been investigated fully.  Using two-hybrid screens, filter-lift 
assays and -gal assays, these mutations are being investigated for their role in protein-
protein interactions.  Through determining how mutations change these interactions, the 
domains of S. pombe AC could be further characterized, and the protein’s role in the 
glucose/cAMP signaling pathway could be more fully identified.
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Figure I.  Visual representation of Two-Hybrid Screen
FROM :  (2)  Gietz, R. Daniel, et al. (1997) “Identification of proteins that interact with a protein of 
interest: Applications of the yeast two-hybrid system”.  Molecular and Cellular Biochemistry.  172:67-79.
Figure II.  Filter-Lift Assay
Wt-Wt 
  Wt-61
68-61 
  68-Wt
61-68  
   68-68
   61-61 
Figure II:  This filter-lift assay was done using colonies from the co-transformation plates of the catalytic 
domain two-hybrid screen.  The pink spots seen in the 68-61 and 61-68 streaks are a result of a bubble on 
the membrane, which prevented contact with the buffer.  The pink seen in the 68-68 streaks is not a result 
of the same problem, and is likely a result of poor interaction, and low lacZ transcription in these cells.
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MATERIALS AND METHODS
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Media
Selective (SD) media from Q-BIOgene lacking certain amino acids was used for 
the growth of cells containing plasmids.  The lack of leucine or tryptophan was used as a 
selective marker for the cells containing plasmids with either leucine- or tryptophan-
encoding regions.  The lack of histidine was used as a detection of an interaction between 
two plasmids.  
DNA Extraction
Smash and Grab DNA extraction protocols were followed to extract the DNA 
from S. cerevisiae, according to Hoffman and Winston (1987) Gene 57:267-272.  (6)
Plasmid Formation
The backbone of the plasmids used, pASII and pACTII, were obtained within the 
lab.  They were cut in the HA site using the restriction digest Sma1 from NEBiolabs.  
Primers containing regions complementary to the HA domain of the plasmids, as well as 
regions complementary to S. pombe AC were used for Polymerase Chain Reaction 
amplification of certain AC domains from the S. pombe strains used in the experiment.  
The extra regions added the plasmid-complementary regions to the S. pombe fragments 
and allowed gap repair to occur between the plasmid backbone and the PCR fragments.  
See Figure III for further description.
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Figure III:  Visualization of gap repair 
Table 1:  Strain List
S. pombe:  Strain Genotype
FWP79 h- ura4::fbp1-lacZ leu1-32 ade6-m210                                     
    CHP68 h+ fbp1::ura4 ura4::fbp1-lacZ leu1-32 ade6-M210 his7-366  git2-68
    CHP61 h+ fbp1::ura4 ura4::fbp1-lacZ leu1-32 ade6-M210 his7-366  git2-61
    CHP7    h+ fbp1::ura4 ura4::fbp1-lacZ leu1-32 ade6-M210 his7-366  git2-7 
    CHP110 h+ fbp1::ura4 ura4::fbp1-lacZ leu1-32 ade6-M210 his7-366 git2-110
S. cerevisiae:  Strain Genotype
Yrg2 mat ura3–52 his3–200 ade2–101 lys2–801 trp1–901 leu2–3 112 gal4–542 
gal80–538 LYS2::USAGAL1-TATAGAL1HIS3URA::UASGAL4 17mers(x3)-TATACYC1-
lacZ; (Stratagene)
Bait/Prey Plasmid
Insertion Site
Gap Repair
Adenylate Cyclase PCR Fragment
PCR Primer
The primer adds regions homologous to the plasmid
Bait/Prey Plasmid
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Transforming Plasmids
Plasmids were transformed into Saccharomyces cerevisiae according to TRAFO 
high-efficiency, low-efficiency or two-hybrid protocols.  Plasmids were transformed into 
S. pombe using a similar protocol, as described in the Hoffman Lab Manual.  
Sequencing Plasmids
Plasmids were sequenced following the Beckman-Coulter protocol, with the 
addition of a 3 minute DNA relaxation period at 96˚ before sequence amplification cycles 
began.  Primers were used, with sequences complementary to the HA sequence of the 
plasmid, as found in Table II.  Half reactions were done for most plasmids, and in all 
reactions the amount of DNA added was approximately 450ng per reaction, as suggested 
by Michael Kiebish.  All sequencing was done on the Beckman-Coulter CEQ 800 
Genetic Analysis System, and was analyzed using SeqMan sequence alignment program.  
An example of a sequencing chromatograph can be seen in Figure VI.  
Two-Hybrid Screens
The two-hybrid screen co-transformations were done according to the TRAFO 
high-efficiency protocol.  Co-transformations were plated onto two plates, one with 10µl, 
and one with 90µl of the transformed cells, with water on the plates to a total volume of 
about 100µl.  Filter-lift assays of the plates were done according to the Hoffman Lab 
Manual protocol for qualitative comparative analysis.  B-gal assays of certain colonies 
from the two-hybrid screen plates were done for quantitative comparative analysis 
according to the Hoffman Lab Manual protocol.
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Table 2:  Primer List
Oligonucleotide Sequence Location Orientation
SEQUENCING
PRIMERS:
pAS2for TGA GAC AGC ATA GAA TAA GTG CG bait vector forward
pAS2rev GCA TGC CGG TAG AGG TGT G bait vector reverse
pACT2-for TCA CCT GGT TGG ACG GAC prey vector forward
pACT2-rev AGA AAT TGA GAT GGT GCA CG prey vector reverse
PCR
PRIMERS:
git2-7baitF GTT CCA GAT TAC GCT AGC TTG GGT GGT  bait vector forward
CAT ATG GCC ATG GAG GCC GGG CTC AAG
GAT TCT GTC
git2-7baitR AAG AAA TTC GCC CGG AAT TAG CTT GGC bait vector reverse
TGC AGGTCG ACG GAT CCC TTA TAG AAC
ATC AGA AGG CGC
git2preyF GAT GTT CCA GAT TAC GCT AGC TTG GGT  prey vector forward
GGT CAT ATG GCC ATG GAG GCC CTT AAT
TTC AAC CAA CTA CGG G
git2Cbaitfor GTT CCA GAT TAC GCT AGC TTG GGT GGT bait vector forward
CAT ATG GCC ATG GAG GCC CTT AAT TTC
AAC CAA CTA CGG
git2Cbaitfor GTT CCA GAT TAC GCT AGC TTG GGT GGT  bait vector forward
CAT ATG GCC ATG GAG GCC CTT AAT TTC 
AAC CAA CTA CGG
git2CbaitLrev AAG AAA TTC GCC CGG AAT TAG CTT GGC bait vector reverse
TGC AAG TCG ACG GAT CCC TTA GCC AGT 
GTG TCC AAG
git2preyRlong TGC GGG GTT TTT CAG TAT CTA CGA TTC prey vector reverse
ATA GAT CTC TCG ATC AGG CAG TCA TTA
TAT GCA TTC ATT TAG C
git7longpreyF GAT GTT CCA GAT TAC GCT AGC TTG GGT prey vector forward
GGT CAT ATG GCC ATG GAG GCC ATG GGT
GTA GAT CTT TCT GAT ATT AAT
git7shortpreyF GAT GTT CCA GAT TAC GCT AGC TTG GGT prey vector forward
CAT ATG GCC ATG GCC ATG GAG GCC GCG
AAC AAT TCG GTG AAC GTC
git7preyR GAA GTG AAC TTG CGG GGT TTT TCA GTA prey vector reverse
TCT ACG ATT CAT AGA TCT CTT AAA ATT 
TTT TTG GTT CCA TTC CCT GTG
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Construction of Two-Hybrid Plasmids:
The first step in the construction of the plasmids was to amplify the specific 
domain of Adenylate Cyclase that was desired (either the catalytic domain or the leucine 
rich repeat domain) using PCR primers, found in Table II.  To do this, both Accuprime 
and Pfu Turbo PCR kits were tried, and 0.5, 1 and 2 ul quantities were tested.  It was 
found that the 0.5ul Accuprime PCR reaction under 54º re-annealing temperature was the 
most successful.  This was determined using gels that the one in Figure IV, a gel showing 
the PCR products.  PCR was completed on all strains, including CHP61 and CHP68 in 
the catalytic domain and CHP7 and CHP110 in the leucine rich repeat domain.
The bait and prey plasmids were linearized using a Sma1 restriction digest, and 
the linear plasmids were then added, with the PCR products, into Yrg2 strain of S. 
cerevisiae.  Plasmids conferred to the cells the ability to grow without either trp or leu, 
thus the cells containing plasmids were easy to identify.  The DNA was then extracted 
from the colonies that grew, and the DNA was electroporated into E.coli, which amplifies 
the plasmids in larger numbers than yeast.  The electroporation product was then plated 
onto LB+AMP plates, which selects for those cells with the plasmids.  Picking one 
colony and growing it in LB+Amp media grew enough E.coli to amplify the plasmids 
sufficiently.  The cells were collected and QIAgen minipreps were used to isolate the 
plasmids from all other cellular material.
In order to determine if the plasmids had added the gene insert, the isolated 
plasmids were then digested with another restriction enzyme, which determined proper 
plasmids from those without inserts.  An example of a gel of this type can be seen in 
Figure V, a gel of a plasmid digest.  Those plasmids that had the insert were then 
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Figure IV:  Agarose gel of PCR products
Lane:            1   2    3   4   5    6   7
1.2kb _________             
Figure IV:  This is a typical gel showing PCR products.  Lanes 1 and 7 are BstE ladders, lane 2 is a 
linearized plasmid and lanes 3, 4 and 5 are PCR products of a reaction using Accuprime and 1ul of DNA.  
All PCR products show large genomic DNA streaks at the bottom of the gel and lane 4 shows no 1.2kb 
band at all, indicating that the PCR reaction did not work.
Figure V:  Agarose gel of restriction digest insert confirmation
Lane:   1    2     3      4    5     6     7    
Figure V:  This is a typical gel showing digested plasmids.  Plasmids were digested with EcoRV and those 
with the insert were expected to have a band at 4kb and 2 bands around 1kb.  All lanes but one have 
expected band pattern, indicating that all plasmids have the insert except the plasmid in lane 6.
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sequenced to determine that the insert had added in the correct frame, and that there were 
no mutations in the sequence of the insert.  In the case of the gel in Figure V, there were 
multiple samples of each kind of plasmid, and the presence of one without an insert was 
not a problem for the overall experiment success.
The sequencing was done using primers that were specific for the plasmids, 
starting on the plasmid itself, then sequencing into the insert.  In this way, following the 
sequence results indicated whether the sequence of the insert directly followed the 
plasmid sequence, without disrupting the frame.  Additionally, the sequencing results 
showed any mutations that may have occurred in PCR or in replication that made the 
sequence in the plasmid different from the expected sequence of the insert.  For an 
example of a sequencing chromatograph, see Figure VI, a graphic representation of the 
base-pair sequence results.
For most of these sequencing experiments, at least one plasmid-mini-prep had 
been found that contained a sequence that exactly matched the expected sequence.  For 
some, however, there were fundamental problems that showed up in sequencing that will 
be described later. Thus, while sequencing showed that all inserts were added in the 
correct frame, sequencing was also important in verifying that the insert was exactly the 
sequence expected. 
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Figure VI:  Sequencing Chromatograph
Figure VI:  A sequence chromatograph from a sequencing reaction.  Each nucleotide is represented with a 
different color, and the fluorescence found in highest concentrations at any point (as visualized by the 
peaks) is declared the nucleotide at that point in the sequence.  The sequence is found at the top of the 
graph, and the position is determined by the numbers above the sequence.  This sequence is from that of the 
prey vector sequence.
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Performing Two-Hybrid Experiments:
After sequencing had determined which plasmids to use, co-transformations were 
performed with the catalytic domain plasmids, which placed both bait and prey plasmids 
in the same cell.  Those with an interaction were selected by using media lacking leucine, 
tryptophan and histidine.  The resulting colonies were restreaked for filter-lift assays, as 
shown in Figure II, and for -gal assays, the results of which can be seen in Table III.
This experiment was repeated multiple times before good results were seen.  In 
one experiment each plasmid was a different concentration.  This was fixed by cutting the 
plasmids and running them alongside a 1kb ladder and determining the ng of DNA in 
each lane.  A number of experiments had problems with contamination, making it hard to 
evaluate the results.
In the first good set of experiments most filter-lift assays showed a high number 
of colonies that turned the same color blue.  Filter-lift assays are a qualitative way of 
comparing the amount of transcription of lacZ, and thus the strength of the interactions 
present in the cells.  (8) In only a few cases was there variation in the color of the 
colonies that we were seeing.  The analysis was that the media, and the –his selectivity 
was not a strong enough indicator of an interaction, since so many colonies were 
permitted to grow, and the filter-lifts did not identify any interactions that were stronger 
than any others.  It didn’t make sense that two wild-type plasmids could show the same 
interaction as every combination of mutant plasmids, unless the “interaction” that was 
allowing growth on the –his plates was very weak.  3-amino-triazole (3AT) is a molecule 
that forces cells to produce higher levels of his in order for them to grow on –his media.  
Thus, 3AT selects for the cells with only the strongest interactions. (9)
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Experiments were done to determine what concentration of 3AT to add.  This was 
done by replica plating onto plates of different 3AT concentrations and looking at the 
color of the colonies that were produced.  It was found that only the colonies that had 
been most strongly blue in the initial filter- lifts were able to grow on the 3AT media.   It 
was found that 3mmol was enough to decrease the background without disallowing any 
growth.
The most recent set of experiments, grown on 3mmol 3AT media, have the –gal 
results seen in Table III.  His+ colonies have –galactosidase (–gal) activity, which is 
identifiable through –gal assays, which uses the cleaving of ONPG (which turns yellow) 
to detect the presence, and amount, of –galactosidase.  –gal assays give a quantitative 
amount of lacZ expression (indicating the interaction strength) by using the 
spectrophotometer at OD420 to detect the amount of yellow color, giving the exact 
concentration of the –galactosidase protein in each sample.  (7)
The two mutations, git2-61 and git2-68, are in different classes of AC mutations.  
The git2-61 mutation is in the class which is thought to affect the regulatory function of 
the protein, while the git2-68 mutation is in the class which is though to affect the 
catalytic activity of the protein.  From the -gal results in Table III we can see that the 
co-transformations containing both of these mutations (labeled 61-68 and 68-61) were 
approximately equal to wild-type (wt), while all other combinations were found to be 
lower than the wt -gal concentration.  In particular, co-transformations containing one 
wt plasmid and one mutant plasmid were particularly low in -gal values.  These results 
are not fully conclusive, but seem to confirm that the two mutations restore wt -gal 
levels.  It is still unclear how, or if, dimerization plays a role in this restoration.   
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Table III: Catalytic Domain Two Hybrid Screen Results
Colony Number Ratio -gal Results
Bait Prey    (LTH+3AT : LT)     ± Standard Deviation
Wt Wt 0.09 21.7 ±   3.2
Wt git2-68 0.07 14.4 ±   6.15
Wt git2-61 0.14   9.7 ±   1.3
git2-68 Wt 0.26   7.6 ±   3.08
git2-68 git2-68 0.17   9.8 ± 13.54
git2-68 git2-61 0.11 28.7 ±   0.5
git2-61 Wt 0.11 13.7 ±   2.29
git2-61 git2-68 0.02 26.8 ± 18.0
git2-61 git2-61 0.02 10.5 ±   7.24
Table III:  This table shows the colony number and -gal Results for the most recent co-transformation of 
the catalytic domain two-hybrid bait and prey plasmids.  The colony number ratio was determined by 
counting the number of colonies that had grown on the 10ul plate of SD-Leu-Trp-His media containing 
3mmol 3AT and the number of colonies that had grown on the 10ul plate of the SC-Leu-Trp.  See Figure 
VII also. The -gal values were determined through a series of three different assays, and the averages are 
shown here with the standard deviations.  The key in these results is the approximately wt values seen in 
the git2-68+git2-61 combinations.  
Figure VII:  Agarose gel to determine plasmid concentrations
     1    2    3    4   5    6   7    8   9   10  11
Figure VII:  To test the concentration of the plasmids to be added in co-transformations, an equal amount 
of DNA is run on a gel against a 1kb ladder.  While this ladder was not ideal for determining concentration 
because the bands were above the top of the ladder, the relative concentrations can be determined.  In this 
gel, lanes 10 and 11 on the top right of the gel are much more faint than the other bands, indicating that the 
concentration is much lower.  These bands represent the concentration of the git2-68 prey plasmid.  This, 
however, was not taken into consideration during the screen and may have resulted in lower colony ratios, 
as seen in Table III, for those co-transformations that contained the git2-68 prey plasmid
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In addition to those catalytic domain prey plasmids which are identified as having 
1-1 ends and whose results are found in Table III, three other catalytic domain prey 
plasmids were made using the same techniques, but which lacked 100 basepairs at the 
end of the catalytic domain and were labeled 5-1.  It is thought that the very end of the 
catalytic domain inhibits dimer formation, and this will be tested by repeating the 
experiment using these prey plasmids in exchange for the three prey plasmids that were 
used to obtain the results discussed.  
Leucine rich repeat domain two-hybrid library screen:
In addition to the mutations in the catalytic domain, multiple git mutations were 
found in the leucine rich repeat (LRR) domain of adenylate cyclase.  Of these, git2-7 and 
git2-110 were in the same class of mutation as git2-61, which lies in the catalytic domain.  
Bait plasmids were made using the CHP7 and CHP110 strains, and primers specific for 
the LRR domain of adenylate cyclase, shown in Table II.
It was found upon sequencing that for those plasmids obtained from CHP110, 
sequencing did not show a mutation, though there was one expected.  After much 
investigation as to the reason for this, it was discovered that the mutation was outside the 
region amplified by the PCR primers, which had been made before the position of git2-
110 had been determined.  A longer primer, which would amplify the region containing 
the git2-110 mutation was made, and the re-construction of this bait plasmid is currently 
underway.
Prey plasmids were not constructed for this portion of the project because the goal 
was not to determine the quality of a known interaction, but to attempt to find a binding 
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partner for the LRR domain.  Libraries of prey plasmids can be made using a restriction 
digest to cut DNA at essentially randomly dispersed points in the genome.  A git2 prey 
plasmid library had been made previously using this technique and a S. pombe library had 
been made by the same technique.  These libraries of git2 prey plasmids and S. pombe
prey plasmids, will be transformed into a strain containing a leucine rich repeat (LRR) 
wild-type bait plasmid.  The goal is to find a prey plasmid containing a protein fragment 
that binds strongly to the wt bait plasmid.
All colonies found growing on the co-transformation plates will then be tested 
with filter-lift and -gal for interaction strength, and plasmid loss experiments will be 
conducted to isolate prey plasmids that strongly interact.  The isolated prey plasmid will 
then be co-transformed with a bait plasmid containing the git2-7 or git2-110 mutation.  
Determining if the interaction is lost with the introduction of this mutation will help us to 
determine how and where proteins bind to this domain, and the function of the mutations.  
The identity of the prey plasmid inserts will be determined through sequencing of the 
insert and comparing the sequence with that of known genes using online gene databanks. 
Leucine rich repeat domain two-hybrid screen with Git7:
Git7 has been suspected to bind Git2 because of the fact that the eukaryotic 
equivalent to Git7 binds adenylate cyclase in eukaryotic systems.  A further experiment 
in the LRR will be the co-transformation of the wt bait plasmid and prey plasmids 
containing different alleles of the git7 gene.  In sequencing git7  prey plasmids, however, 
multiple mutations were found in the sequence that may be attributed to a mutation 
created during the PCR reaction.  These plasmids had been made by performing PCR to a 
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plasmid, pKS2, that has been used by others in the lab in former experiments.  It is 
possible that the mutation has been in the plasmid for a considerable time.  Further 
sequencing reactions are needed to determine the source of these mutations, and what 
steps must be done to rid the plasmids of them.  
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Adenylate cyclase activation is triggered by glucose detection.  This requires the 
function of upstream activators and of adenylate cyclase itself.  The goal in this project is 
to study the effect of mutations in two regions of adenylate cyclase that eliminate this 
activation.  
The two-hybrid approach is used to compare the protein-protein interactions of wt 
regions with the same interactions in two classes of adenylate cyclase mutants.  If it is not 
known what a protein domain interacts with, the two-hybrid screen may be used to find 
interactions, and isolate possible binding partners.  In the catalytic domain, the interaction 
that was followed was due to the suspected dimerization of the catalytic domain of 
adenylate cyclase.  Bait and prey plasmids contained inserts of the catalytic domain with 
both wt genotype and mutant genotypes (git2-61 and git2-68) that belonged to both 
classes of adenylate cyclase mutants.  
It was found that the two classes of mutation, when placed in the two-hybrid 
screen system, gave -gal values that approximated wt values.  Thus, the interaction 
between these two mutant bait and prey plasmids was approximately equal to the 
interaction between two wild-type bait and prey plasmids.  This could indicate that the 
reason the git2-68 and git2-61 mutations in adenylate cyclase show intragenic 
complementation is because together, they restore the ability of the protein to dimerize.  
The LRR, being outside the catalytic domain and thus outside the region of 
possible dimerization, required a different approach to be studied.  Using libraries and 
protein fragments that have been found in other systems to bind to AC, binding partners 
of the LRR will hopefully be isolated in the future.
The future of this project lies in conducting more screens in both the catalytic 
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domain and the leucine rich repeat.  Through repetition, the protocol will become more 
standardized, and the results will be more apparent.  Current results are not fully 
understood, and indicate the need for many more screens to be done in efforts to explain 
what is really happening to adenylate cyclase to disallow fbp1 repression.
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